INTRODUCTION {#sec1}
============

Ectopic adrenocorticotropic hormone (ACTH) production is a rare entity in young children, accounting for \<1% of the cases. We report the case of an adolescent boy with ectopic ACTH syndrome (EAS) due to Pancreatic neuroendocrine Tumour (NET).

CASE REPORT {#sec2}
===========

14-year-old boy presented with complaints of generalized darkening of skin and intermittent abdominal pain since last 2 months. On examination, he had a lean build and generalized hyperpigmentation. He also had multiple small café au lait spots on abdomen and back with bilateral axillary freckling and large irregular hyperpigmented patches on lower limbs ([Fig. 1](#f1){ref-type="fig"}), his weight was 32 kg (−1.33 SDS), height-143.2 cm (−1.85 SDS) with BMI-15.6 kg/m^2^. He was in Tanner II stage of puberty that was mildly delayed puberty for his age. He was also found to have Stage 1 hypertension BP:130/70 (\>95th centile for age and sex).

![Clinical photograph of child showing generalized hyperpigmentation and no clinical stigmata of Cushing disease.](omaa017f1){#f1}

![CECT Abdomen showing a heterogenously enhancing pancreatic mass.](omaa017f2){#f2}

Owing to the recent onset hyperpigmentation, and hypertension, 8 AM paired serum ACTH and cortisol were done. Serum cortisol came back to be significantly elevated at 49 μg/dl (N:5-25 μg/dl) with inappropriately normal ACTH levels at 26 pg/ml (N:10-46 pg/ml)).Venous blood gas (pH-7.38, HCO3-22.4), electrolytes (Na-138, K-4) and plasma blood glucose (86 mg/dl) were normal.

In order to confirm the presence of hypercortisolism, overnight dexamethasone suppression (1 mg) was done, which revealed a non-suppressed cortisol (37 μg/dl: N:\<1.8 μg/dl). Twenty-four hours urinary free cortisol (UFC) was very high- 2570 mcg/24 h (11--70). Low dose dexamethasone suppression test again revealed a non-suppressed cortisol -18mcg/dl (N \< 1.8 mcg/dl). Also, there was moderate elevation of serum androstenedione,1.96 ng/ml (0.31--0.65), and serum dehydro-epiandrostenedione, 201 μg/dl (42--109).

Meanwhile, in view of recurrent abdominal pain, the child underwent USG abdomen, which revealed a left heterogeneously hypoechoic lesion in suprarenal region abutting the tail of pancreas.

Contrast enhanced computed tomography abdomen reported a heterogeneously enhancing mixed solid cystic lesion 6.5 × 6 × 6 cm in the left half of abdomen superiorly abutting the tail of the pancreas, probably arising from it. ([Fig. 2](#f2){ref-type="fig"}) Lesion was separate from left adrenal gland and left kidney.

Next, Ga68 DOTANOC positron emission tomography (PET) scan was performed in order to look for somatostatin receptor expression in a presumed NET. However, tracer uptake was absent.

18-Fluorodeoxyglucose (FDG) PET was then performed that revealed a moderately FDG avid heterogeneously enhancing solid cystic lesion in the left half of abdomen ([Fig. 3](#f3){ref-type="fig"}).

At this juncture, the working diagnosis was a Pancreatic NET with ectopic ACTH secretion. There was no familial or clinical clue for the presence of multiple endocrine neoplasm.

Owing to multiple small café au lait spots with bilateral axillary freckling, neurofibromatosis (NF1) was considered as probable syndromic association as NF1 patients may harbour Pancreatic NET. There were no Lisch nodules found on slit lamp examination. Unfortunately, NF1 genetic analysis could not be carried out due to financial constraints.

Plan was early surgery and ACTH immunohistochemistry (IHC) on the biopsy specimen.

Intraoperatively, a large mass (11 × 6.6 ×5 cm) was found arising from tail of pancreas. The tumour was completely excised under perioperative steroid cover.

The biopsy revealed a poorly differentiated PNET Grade 3. Tumour cells expressed Creatine Kinase, synaptophysin, EMA and chromogranin. Mib1 labelling index was 25% in the most proliferative area. IHC for ACTH stain was faintly positive throughout the tumour ([Fig. 4](#f4){ref-type="fig"}).

![FDG PET showing moderately avid uptake in pancreatic mass.](omaa017f3){#f3}

![ACTH stain positive on IHC of tumour biopsy.](omaa017f4){#f4}

Post-operative Day 5, basal cortisol had decreased to 7 μg/dl and plasma ACTH was 22 pg/ml. Decreased palmar crease pigmentation and normalization of blood pressure were the first clinical signs of recovery within 1 week of surgery. His new nail growth showed a sharp demarcation between pigmented and normal nail ([Fig. 5](#f5){ref-type="fig"}).

![Sharp demarcation in nail colour post-operatively.](omaa017f5){#f5}

At 1-month post-operative period, 24 h UFC had normalized: 12 mcg/24 h (11--70). FDG--PET were repeated 3 months post-operatively that showed no abnormal hypermetabolic area of uptake.

DISCUSSION {#sec3}
==========

The overall incidence of Cushing syndrome is two to five

new cases per million people per year, with only 10% of new cases occurring in children yearly \[[@ref1]\]. Ectopic ACTH production is a rare entity in young children, accounting for \<1% of the cases, as opposed to 10% in adults. Sources of ectopic ACTH include small cell carcinoma of the lung, carcinoid tumours in the bronchus, pancreas or thymus; medullary carcinomas of the thyroid, pheochromocytomas; and other NETs, especially those of the pancreas and gut carcinoids \[[@ref2]\].

Understandably, the current experience with this syndrome in children especially is based on only a few case series and individual case reports.

NETs account for 1--3% of pancreatic tumours, NETs that produce ACTH have been reported, despite their lower prevalence than the other types of functional tumours \[[@ref3]\].

A recent multicenter retrospective study over a 20-year period identified 10 cases of EAS presenting before the age of 20 years \[[@ref4]\]. Out of 10, 8 EAS tumours were NETs with a majority of well-differentiated endocrine lung tumours. The clinical and biological spectrum of presentation of EAS was broad and overlapped with that of pituitary Cushings disease.

Peculiar and extraordinary features in our case were severe biochemical hypercortisolism in our patient without any Cushing stigmata. It was hypothesized that the anabolism due to high IGF1 levels during puberty, the extremely rapid onset of disease, and/or the underlying malignancy lead to masking of features of Cushing syndrome.

The next intriguing aspect of this case was the ACTH levels that being equivocal, and hence it was difficult to delineate an ACTH-dependent v/s independent source, although the unsuppressed level and hyperpigmentation were clues towards an ACTH-dependent Cushings syndrome. Yet, these levels of ACTH did not correlate well with the degree of hyperpigmentation and cortisol excess seen in this child. It can be postulated that precursors of ACTH with melanocyte-stimulating hormone hypersecretion led to hyperpigmentation in our patient.

Pancreatic NET as a source of ectopic ACTH secretion is an extremely rare entity, especially in pediatric population. However, the possibility of EAS should be considered in individuals with ACTH-dependent Cushing's syndrome even in the absence of extremely increased plasma ACTH concentrations. The broad clinical spectrum of EAS in children may mimic Cushing disease.
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